
 

  

8.   Publications and Presentations by CMDL Staff, 1993 
 
 

Bakwin, P.S., Measurements of carbon dioxide on a very tall 
tower, paper presented at the 4th International Conference 
on CO2 sponsored by WMO Global Atmosphere Watch, 
Carqueiranne, France, September 13-17, 1993. 

Bodhaine, B.A, The U.S. aerosol monitoring program in 
Antarctica, Proceedings, 4th Workshop Italian Research 
on Antarctic Atmosphere, Porano, Italy, October 21-23, 
1991, Italian Physical Society, Bologna, Italy, 15-25, 
1993.   

Bodhaine, B.A., and E.G. Dutton, A long-term decrease in 
Arctic Haze at Barrow, Alaska, Geophys. Res. Lett., 20, 
947-950,1993.   

Bodhaine, B.A., B.I. Nazarov, and A.K. Shukurov, 
Comparison of aerosol concentrations at Fedchenko 
Glacier and Dushanbe, in JOINT SOVIET-AMERICAN 
EXPERIMENT ON ARID AEROSOL, G.S. Golitsyn (ed.), 
Hydrometeoizdat, St. Petersburg, Russia, 181-184, 1993. 

Bojkov, R., W.D. Komhyr, A. Lapworth, and K. Vanicek, 
Dobson data re-evaluation handbook, NOAA Tech. Report 
NESDIS 74, 140 pp., 1993. 

Butler, J.H., J.E. Elkins, T.M. Thompson, B.D. Hall, J.H. 
Lobert, T.H. Swanson, V. Korapalov, poster presentation 
at the Biannual Meeting of the Oceanographic Society, 
Seattle, WA, April 2-16, 1933. 

Cess, R.D., S. Nemesure, E.G. Dutton, J.J. DeLuisi, G.L. 
Potter, and J.-J. Morcrette, The impact of clouds on the 
shortwave radiation budget of the surface-atmosphere 
system: Interfacing measurements and models, J. Clim., 
6(2), 308-316, 1993.   

Chiou, E.W., M.P. McCormick, L.R. McMaster, W.P. Chu, 
J.C. Larsen, D. Rind, and S. Oltmans, Intercomparison of 
stratospheric water vapor observed by satellite 
experiments: Stratospheric Aerosol and Gas Experiment II 
versus Limb Infrared Monitor of the Stratosphere and 
Atmospheric Trace Molecule Spectroscopy, J. Geophys. 
Res., 98(D3), 4875-4887, 1993.   

Chu, W.P., E.W. Chiou, J.C. Larsen, L.W. Thomason, D. 
Rind, J.J. Buglia, S. Oltmans, M.P. McCormick, and L.M. 
McMaster, Algorithms and sensitivity analyses for 
Stratospheric Aerosol and Gas Experiment II water vapor 
retrieval, J. Geophys. Res., 98(D3), 4857-4866, 1993.   

Ciais, P., P. Tans, M. Trolier, and J.W.C. White, Global 
carbon cycle modeling:  The distribution of the sources 
and sinks of CO2 from 13C isotope measurements in the 
remote troposphere, paper presented at the 4th 
International Conference on CO2 sponsored by WMO 
Global Atmosphere Watch, Carqueiranne, France, 
September 13-17, 1993. 

Conway, T.J., L.P. Steele, and P.C. Novelli, Correlations 
among atmospheric CO2, CH4 and CO in the Arctic, 
March 1989, Atmos. Env., 27A(17/18), 2881-2894, 1993. 

Davidson, C.I., and R.C. Schnell, Introduction: On arctic air, 
snow, and ice chemistry, Atmos. Env., 27A(17/18), 2695-
2699, 1993. 

Davidson, C.I., J.-L. Jaffrezo. B.W. Mosher, J.E. Dibb, R.D. 
Borys, B.A. Bodhaine, R.A. Rasmussen, C.F. Boutron, U. 
Gorlach. H. Cachier, J. Ducret, J.-L. Colin, N.Z. Heidam, 
K. Kemp, and R. Hillamo, Chemical constituents in the air 
and snow at Dye 3, Greenland: I, Seasonal variations, 
Atmos. Env., 27A, 2709-2722, 1993. 

Davidson, C.I., J.-L. Jaffrezo. B.W. Mosher, J.E. Dibb, R.D. 
Borys, B.A. Bodhaine, R.A. Rasmussen, C.F. Boutron, U. 
Gorlach. H. Cachier, J. Ducret, J.-L. Colin, N.Z. Heidam, K. 
Kemp, and R. Hillamo, Chemical constituents in the air and 
snow at Dye 3, Greenland: II, Seasonal variations, Atmos. 
Env., 27A, 2723-2737, 1993. 

DeLuisi, J.J., D.U. Longenecker, C.L. Mateer, and W.P. Chu, 
Estimation of solar backscatter ultraviolet albedo using 
ground-based Umkehr measurements, J. Geophys. Res., 
98(D2), 2985-2993, 1993.   

Dlugokencky, E.J., J.M. Harris, Y.M. Chung, P.P. Tans, and 
I.Y. Fung, The relationship between the methane seasonal 
cycle and regional sources and sinks at Tae-ahn Peninsula, 
Korea, Atmos. Environ., 27A, 2115-2120, 1993. 

Dlugokencky, E.J., P.M. Lang, K.A. Masarie, L.P. Steele, and 
E.G. Nisbit, A dramatic decrease in the growth rate of 
atmospheric methane in the Northern Hemisphere during 
1992, paper presented at the Fall American Geophysical 
Union Meeting, San Francisco, CA, December 10, 1993. 

Dutton, E.G, An extended comparison between LOWTRAN7 
computed and observed broadband thermal irradiances: 
Global extreme and intermediate surface conditions, J. 
Atmos. Oceanic Technol., 10(3), 326-336, 1993.    

Elkins, J., Facts and myths over ozone depletion and the CFCs, 
paper presented at the NOAA Sea Grant Meeting-New 
England Region, Durham, NH, November 9, 1993.   

Elkins, J.W., T.M. Thompson, T.H. Swanson, J.H. Butler, 
B.D. Hall, S.O. Cummings, D.A. Fisher, and A.G. Raffo, 
Decrease in the growth rates of atmospheric 
chlorofluorocarbons 11 and 12, Nature, 364, 780-783, 1993.   

Ferguson, E.E, Processes associated with stratospheric ozone 
decrease: homogeneous chemistry, in The Role of the 
Stratosphere in Global Change, M.-L. Chanin (ed.), NATO 
ASI Series, Vol. 18, Springer-Verlag, Berlin Heidelberg 47-
64, 1993.   

Gillette, D.A., and B.A. Bodhaine, U.S. results from a joint 
US/USSR experiment for the study of desert dust and its 
impact on local meteorological conditions and climate, in 
JOINT SOVIET-AMERICAN EXPERIMENT ON ARID 
AEROSOL, G.S. Golitsyn (ed.), Hydrometeoizdat, St. 
Petersburg, Russia, 7-22, 1993. 

Gillette, D.A., B.A. Bodhaine, and D. Mackinnon, Transport and 
deposition of desert dust in the Kafirnigan River Valley 
(Tadzhikistan) from Shaartuz to Esanbay: Measurements and 
a simple model, Atmos. Env., 27A(16), 2545-2552, 1993. 

Gleason, J.F., PK. Bhartia, J.R. Herman, R. McPeters, P. 
Newman, R.S. Stolarski, L. Flynn, G. Labow, D. Larko, C. 
Seftor, C. Wellemeyer, W.D. Komhyr, A.J. Miller, and W. 



 

  

Planet, Record low global ozone in 1992, Science, 260, 523-
526, 1993.   

Goldan, P.D., W.C. Kuster, F.C. Fehsenfeld, and S.A. 
Montzka, The observation of a C5 alcohol emission in a 
North American pine forest, Geophys. Res. Lett., 20(11), 
1039-1042, 1993.   

Gunter, R.L., A.D.A. Hansen, J.F. Boatman, B.A. Bodhaine, 
R.C. Schnell, and D.M. Garvey, Airborne measurements of 
aerosol optical properties over south-central New Mexico, 
Atmos., Env., 27A(8), 1363-1368, 1993.   

Hansen, A.D.A., R.C. Schnell, A.V. Polissar, and G.S. 
Golitsyn, Aerosol measurements over the East Siberian Sea, 
paper presented at the 5th Symposium on Arctic Air 
Chemistry, Copenhagen, Denmark, September 8-10, 1992, 
NERI Tech. Report. No. 70, National Environmental 
Research Institute, Roskilde, Denmark, 1993.   

Hansen, A.D.A., V.N. Kapustin, V.M. Kopeikin, D.A. Gillette, 
and B.A. Bodhaine, Optical absorption by aerosol black 
carbon and dust in a desert region of Central Asia, Atmos. 
Env., 27A, 2527-2531, 1993.   

Hansen, A.D.A., V.N. Kapustin, V.M. Kopeikin, D.A. Gillette, 
and B.A. Bodhaine, Optical absorption by aerosol black 
carbon and dust in a desert region of Central Asia, in JOINT 
SOVIET-AMERICAN EXPERIMENT ON ARID AEROSOL, 
G.S. Golitsyn (ed.), Hydrometeoizdat, St. Petersburg, 
Russia, 195-105, 1993,   

Herbert, G.A., P.S. Sheridan, R.C. Schnell, M.Z. Bieniulis, 
B.A. Bodhaine, Analysis of meteorological conditions 
during AGASP-IV, March 30-April 23, 1992, NOAA Tech 
Memo ERL CMDL-5, 118 pp., 1993. 

Herbert, G.A., R.C. Schnell, B.J.B. Stunder, B.A. Bodhaine, 
S.J. Oltmans, and M.Z. Bieniulis, Meteorology and aerosol 
distribution during AGASP-III: The "Haze" flights (March 
16-30, 1989), NOAA Tech. Memo. ERL CMDL-6, 103 pp., 
1993. 

Hewitt, C.N., and W.T. Sturges (eds.), Global Atmospheric 
Chemical Change, Elsevier, London, 470 pp., 1993.   

Hofmann, D.J, Twenty years of balloon-borne tropospheric 
aerosol measurements at Laramie, Wyoming, J. Geophys. 
Res., 98(D7), 12,753-12,766, 1993.   

Hofmann, D.J., Possible impact of the commercial jet fleet on 
the upper tropospheric aerosol, paper presented at the WVII 
General Assembly of the European Geophysical Society in 
Wiesbaden, Germany, Institute for Atmospheric Environment 
Research in Garmisch, Germany, May 3-7, 1993. 

Hofmann, D.J., and S.J. Oltmans, J.M. Harris, W.D. Komhyr, 
J.A. Lathrop, T. DeFoor, and D. Kuniyuki, Ozonesonde 
measurements at Hilo, Hawaii, following the eruption of 
Pinatubo, Geophys. Res. Lett., 20(15), 1555-1558, 1993.   

Johnson, J.E., V.M. Koropalov, K.E. Pickering, A.M. 
Thompson, N. Bond, and J.W. Elkins, SAGA-3 Experiment:  
Overview and meteorological and oceanographic conditions, 
J. Geophys. Res., 98(D9), 16,893-16,908, 1993. 

Kahl, J.D.W., D.J. Charlevoix, N.A. Zaitseva, R.C. Schnell, 
and M.C. Serreze, Absence of evidence for greenhouse 
warming over the Arctic Ocean in the past 40 years, Nature, 
361, 335-337, 1993. 

Kahl, J.D.W., M.C. Serreze, R.S. Stone, S. Shiotani, M. 
Kisley, and R.C. Schnell, Tropospheric temperature trends 
in the Arctic: 1958-1986, J. Geophys. Res., 98(D7), 12,825-
12,838, 1993.   

Kaufman, Y.G., S.S. Khmelevtsov, and T.E. DeFoor, Lidar 
measurements of stratospheric aerosols during the SAGA 3 
expedition, J. Geophys. Res., 98(D9), 16,909-16,913, 1993. 

Keeling, R.F., R.G. Najjar, M.L. Bender, and P.P. Tans, What 
atmospheric oxygen measurements can tell us about the global 
carbon cycle, Glob. Biogeochem. Cycles, 7, 37-67, 1993. 

Khalsa, S.J., J.R. Key, R.C. Schnell, J.D. Kahl, M.C. Serreze, 
and J. Bates, Final Report: Development and trend analyses 
of an Arctic TOVS temperature sounding record, Report to 
NASA, Contract NA26GP0186, 28 pp., (available from 
CIRES, University of Colorado, Boulder), 1993. 

Komhyr, W.D., U.S.A. Dobson Spectrophotometer Total Ozone 
Program, 1962-1992, paper presented at the High Latitude 
Optics Symposium in Tromsø, Norway, June 1993 

Komhyr, W.D., C.L. Mateer, and R.D. Hudson, Effective 
Bass-Paur 1985 ozone absorption coefficients for use with 
Dobson ozone spectrophotometers, J. Geophys. Res., 
198(D11), 20,451-20,465, 1993. 

Larsen, J.C., E.W. Chiou, W.P. Chu, M.P. McCormick, L.R. 
McMaster, S. Oltmans, and D. Rind, A comparison of the 
Stratospheric Aerosol and Gas Experiment II tropospheric 
water vapor to radiosonde measurements, J. Geophys. Res., 
98(D3), 4897-4917, 1993.   

Lobert, J.M., and D.H. Scharffe, N2O-and CH4-emissionen 
aus biomasseverbrennung, in EMISSIONEN DER TREIB-
HAUSGASE DISTICKSTOFFOXID UND METHAN IN 
DEUTSCHLAND, M. Schön, R. Walz, G. Angerer, K. 
Bätcher, E. Böhm, T. Hillenbrand, H. Hiessl, and J. Reichert 
(eds.), Erick Schidt Verlag, Berlin, 110-132, 1993. 

Lobert, J.M., and J. Warnatz, Emissions from the combustion 
process in vegetation, in Fire in the Environment: The 
Ecological Atmospheric, and Climatic Importance of 
Vegetation Fires, P.J. Crutzen and J.G. Goldammer (eds.), 
Wiley, New York, 15-37, 1993.   

McCormick, E.W. Chiou, L.R. McMaster, W.P. Chu, J.C. 
Larsen, D. Rind, and S. Oltmans, Annual variations of water 
vapor in the stratosphere and upper troposphere observed by 
the Stratospheric Aerosol and Gas Experiment II., J. 
Geophys. Res., 98(D3), 4867-4874, 1993.   

Miller, J.M., J.L. Moody, J.M. Harris, and A. Gaudry, A 10-
year trajectory flow climatology for Amsterdam Island, 
1980-1989, Atmos. Env., 27A(12), 1909-1916, 1993.   

Montzka, S.A., M. Trainer, P.D. Goldan, W.C. Kuster, and 
F.C. Fehsenfeld, Isoprene and its oxidation products, methyl 
vinyl ketone and methacrolein, in the rural troposphere, J. 
Geophys. Res., 98(D1), 1101-1111, 1993.   

Montzka, S.A., R.C. Myers, J.H. Butler, and J.W. Elkins, 
Global tropospheric distribution and calibration scale of 
HCFC-22, Geophys. Res. Lett., 20(8), 703-706, 1993.    

Noone, K.B., K.J. Noone, J. Heintzenberg, J. Ström, and J.A. 
Ogren, In situ observations of cirrus cloud microphysical 
properties using the counterflow virtual impactor, J. Atmos. 
Oceanic Technol., 10, 294-303, 1993.   



 

  

Ogren, J. Measurements of the size-dependence of the 
scavenging efficiency of aerosol particles by fog droplets, 
seminar presented at the University of Stockholm, Sweden, 
January 1993.  

Oltmans, S.A, Climatology of Arctic and Antarctic 
tropospheric ozone, in The Tropospheric Chemistry of 
Ozone in the Polar Regions, H. Niki and K.H. Becker (eds.), 
Springer-Verlag, Berlin Heidelberg, 25-40, 1993.   

Oltmans, S.J, Climatology of the Arctic and Antarctic 
tropospheric ozone, in The Tropospheric Chemistry of 
Ozone in the Polar Regions, H. Niki and K.H. Becker (eds.), 
NATO ASI Series, 17, Springer-Verlag, Berlin, 25-40, 1993,   

Oncley, S.P., A.C. Delany, T.W. Horst, and P.P. Tans, 
Verification of flux measurement using relaxed eddy 
accumulation, Atmos. Environ., 27A, 2417-2426, 1993. 

Pachenko, M.V., S.A. Terpugova, B.A. Bodhaine, A.A. 
Isakov, M.A. Sviridenkov, I.N. Sokolik, E.V. Romashova, 
B.I. Nazarov, A.K. Shukurov, E.I. Christyakova, and T.C. 
Johnson, Optical investigations of dust storms during 
U.S.S.R.-U.S. experiments in Tadzhikistan, 1989, Atmos. 
Env., 27A(16), 2503-2508, 1993. 

Parungo, F., C. Nagamoto, G. Herbert, J. Harris, R. Schnell, P. 
Sheridan, and N. Zhang, Individual particle analyses of 
Arctic aerosol samples collected during AGASP-III, Atmos. 
Env., 27(17/18), 2825-2837, 1993. 

Penner, J.E., R.J. Charlson, J.M. Hales, N. Laulainen, R. 
Leifer, T. Novakov, J. Ogren, L.F. Radke, S.E. Schwartz, 
and L. Travis, Quantifying and minimizing uncertainty of 
climate forcing by anthropogenic aerosols, DOE/NBB-
0092T UC-402, U.S. Department of Energy, Washington, 
DC, 53 pp., 1993.   

Peterson, J.T., and R.M. Rosson (eds.), Climate Monitoring 
and Diagnostics Laboratory No. 21 Summary Report 1992, 
Environmental Research Laboratories, Boulder, CO 131 pp., 
1993. 

Peterson, J.T., K.W. Thoning, and P.P. Tans, Continuous 
atmospheric carbon dioxide measurements at Barrow, 
Alaska, 1973-1992, paper presented at the 4th 
International Conference on CO2 sponsored by WMO 
Global Atmosphere Watch, Carqueiranne, France, 
September 13-17, 1993. 

Proffitt, M.H., K. Aikin, J.J. Margitan, M. Loewenstein, J.R. 
Podolske, A. Weaver, K.R. Chan, H. Fast, and J.W. Elkins, 
Ozone loss inside the northern polar vortex during the 1991-
1992 winter, Science, 261, 1150-1154, 1993. 

Rind, D., E.-W. Chiou, W. Chu, S. Oltmans, J. Lerner, J. 
Larsen, M.P. McCormick, and L. McMaster, Overview 
of the Stratospheric Aerosol and Gas Experiment II 
water vapor observations: method, validation, and data 
characteristics. J. Geophys. Res., 98(D3), 4835-4856, 
1993.   

Russell, P.B., J.M. Livingston, E.G. Dutton, R.F. Pueschel, 
J.A. Reagan, T.E. DeFoor, M.A. Box, D. Allen, P. 
Pilewskie, B.M. Herman, S.A. Kinne, and D.J. Hofmann, 
Pinatubo and pre-Pinatubo optical depth spectra: Mauna 
Loa measurements, comparisons, inferred particle size 
distributions, radiative effects, and relationship to lidar 
data, J. Geophys. Res., 198(D12), 22,969-22,985, 1993. 

Salawitch, R.J., S.C. Wofsy, E.W. Gottlieb, L.R. Lait, P.A. 
Newman, M.R. Schoberl, M. Loewenstein, J.R. Podolske, 
S.E. Strahan, M.H. Proffitt, C.R. Webster, R.D. May, D.W. 
Fahey, D.Baumgardner, J.E. Dye, J.C. Wilson, K.K. Kelly, 
J.W. Elkins, K.R. Chan, and J.G. Anderson, Chemical loss 
of ozone in the Arctic polar vortex in the winter of 1991-
1992, Science, 261, 1146-1149,1993. 

Schnell, R.C., Are biological ice nuclei important in drought 
processes, past thoughts, present perspectives?, paper 
presented at Sixth International Conference on Biological 
Ice Nuclei, Univ. of Wyoming, Laramie, August 4-16, 1993.   

Schnell, R.C., P.J. Sheridan, B.A. Bodhaine, E.G. Dutton, and 
J.D. Kahl, Arctic gas and aerosol data sets from AGASP and 
the Barrow Baseline Station, Proceedings, Int. Symposium, 
Ecological Effects of Arctic Airborne Contaminants, 
Reykjavik, Iceland, 25 pp., USA CRREL Special Report 92-
93, October 4-8, 1993. 

Sheridan, P.J. R.C. Schnell, W.H. Zoller, N.D. Carlson, R.A. 
Rasmussen, J.M. Harris, and H. Sievering, Composition of Br-
containing aerosols and gases related to boundary layer ozone 
destruction in the Arctic, Atmos. Env., 27A(17/18), 2839-
2849, 1993. 

Sheridan, P.J., C.E. Quincy, and R.C. Schnell, Optical 
properties of aerosols in the Kuwait oil fire smoke plume, 
May-June 1991, NOAA Data Report, ERL, CMDL-10, 
NOAA, Boulder, CO, 154 pp., 1993.   

Sheridan, P.J., R.C. Schnell, and D.W. Garvey, Analytical 
electron microscope analysis of aerosol sampled over White 
Sands Missile Range, NM, 1989, Atmos. Environ., 27A(8), 
1169-1183, 1993.   

Sheridan, P.J., R.C. Schnell, J.D. Kahl, J.F. Boatman, and 
D.M. Garvey, Microanalysis of the aerosol collected over 
south-central New Mexico during the ALIVE field 
experiment, May-December, 1989, submitted, Atmos. 
Environ., 27A, 1169-1183, 1993. 

Sheridan, P.J., R.C. Schnell, W.H. Zoller, N.D. Carlson, R.A. 
Rasmussen, J.M. Harris, and H. Sievering, Composition of 
Br- containing aerosols and gases related to boundary layer 
ozone destruction in the Arctic, Atmos. Environ., 27A, 
2839-2849, 1993. 

Stone, R.S., J.R. Key, and E.G. Dutton, Properties and decay 
of stratospheric aerosols in the Arctic following the 1991 
eruptions of Mount Pinatubo, Geophys. Res. Lett., 20(21), 
2359-2362, 1993. 

Sturges, W.T, Halocarbons in the Arctic and Antarctic 
Atmosphere, in The Tropospheric Chemistry of Ozone in the 
Polar Regions, H. Niki, and K.H. Becker (eds.), Springer-
Verlag, New York, 117-130, 1993. 

Sturges, W.T., and J.W. Elkins, The use of adsorbents to 
collect selected halocarbons and hydrohalocarbons of 
environmental interest from large air volumes, J. 
Chromatogr., 642, 123-134, 1993. 

Sturges, W.T., C.W. Sullivan, R.C. Schnell, L.E. Heidt, and 
W.H. Pollock, Bromoalkane production by Antarctic ice 
algae, Tellus, 45B, 120-126, 1993.   

Sturges, W.T., J.F. Hooper, L.A. Barrie, and R.C. Schnell, 
Stable lead isotope ratios in Alaskan Arctic aerosols, Atmos. 
Environ., 27A, 2865-2837, 1993. 



 

  

Sturges, W.T., R.C. Schnell, G.S. Dutton, S.R. Garcia, and 
J.A. Lind, Spring measurements of tropospheric bromine 
at Barrow, Alaska, Geophys. Res. Lett., 20(2), 201-204, 
1993.   

Sturges, W.T., R.C. Schnell, S. Landsberger, S.J. Oltmans, J.M. 
Harris, and S.-M. Li, Chemical and meteorological influences 
on surface ozone destruction at Barrow, Alaska, during spring 
1989, Atmos. Env., 27A(17/18), 2851-2863, 1993. 

Tans, P., The carbon cycle, paper presented at the State-of-the-
Art Symposium on Environmental Chemistry National 
American Chemical Society Meeting, Denver, CO, March 
29, 1993. 

Tans, P.P., An observational strategy for assessing the role of 
terrestrial ecosystems in the global carbon cycle:  Scaling 
down to regional levels, in Scaling Physiological Processes 
J.R. Ehleringer and C.B. Field (eds.), pp. 179-190, 
Academic Press, 1993. 

Tans, P.P., J.A. Berry, and R.F. Keeling, Oceanic 
13C/12C observations, a new window on CO2 uptake 
by the oceans, Glob. Bioeochem. Cycles, 7, 353-368, 
1993. 

Tans, P.P., T.J. Conway, D.R. Kitzis, K.A. Masarie, M. 
Stavish, L.S. Waterman, J.C. White, and N. Zhang,  
 

Evidence for interannual variability of the carbon cycle for 
measurements of the CMDL Cooperative Global Flask 
Network, paper presented at the 4th International 
Conference on CO2 sponsored by WMO Global 
Atmosphere Watch, Carqueiranne, France, September 
13-17, 1993. 

Trolier, M., J.W.C. White, P.P. Tans, and P.A. Gemery, 
Monitoring the stable isotopic composition of 
atmospheric CO2: Data from NOAA/CMDL flask 
sampling network, paper presented at the 4th 
International Conference on CO2 sponsored by WMO 
Global Atmosphere Watch, Carqueiranne, France, 
September 13-17, 1993. 

Vömel, H., Balloon-borne observations of stratospheric and 
upper tropospheric water vapor in the tropics and over 
Antarctica, paper presented at the NATO Advanced Study 
Institute on Low Temperature Chemistry of the Atmosphere in 
Maratea, Sapri, Italy, April 1993.   

Webster, C.R., R.D. May, D.W. Toohey, L.M. Avallone, J.G. 
Anderson, P. Newman, L.Lait, M.R. Schoeberl, J.W. Elkins, 
and K.R. Chan, Chlorine chemistry on polar stratospheric 
cloud particles in the arctic winter, Science, 261, 1130-1134, 
1993.   


